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ABSTRACT 

PURPOSE The present invention relates to a billing system for a LAN 

terminal, with the purpose of offering a LAN terminal billing 
system capable of billing according to the amount of data for each 
terminal. 

CONSTITUTION A system having at least two LANs 1 with an associated LAN 
connection device 10 interconnected by a public network 20, the 
LAN connection device 10 comprising a destination 
address/telephone number correspondence table 13 for converting a 
destination address to a corresponding telephone number, and a 
billinginformation table 14 for storing telephone numbers and 
source addresses, communication times and data amounts 
corresponding thereto. 



CLAIMS 

1. A LAN terminal billing system having at least two LANs (1) with an 
associated LAN connection device (10) interconnected by a public network (20); 
characterized in that 

said LAN connection device (10) comprises a destination address/telephone 
number correspondence table (13) for converting a destination address to a 
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corresponding telephone number, and a billinginformation table (14) for storing 
telephone numbers and source addresses, communication times and data amounts 
corresponding thereto. 

2. A LAN terminal billing system as recited irclaim 1, characterized in that said 
LAN connection device (10) refers to the billing information table (14), collects and 
analyzes communication information for each terminal, thereby performing billing in 
accordance with the amount of data for each terminal. 

3. A LAN terminal billing system as recited in claim 1, characterized in that said 
LAN connection device (10) refers to the billing information table (14), collects 
communication information for each terminal, and gathers and analyzes data with an 
external device, thereby performing billing in accordance withhe amount of data for 
each terminal. 

4. A LAN terminal billing system as recited in claim 1, characterized by 
gathering communication information for each terminal (la), and gathering and 
analyzing data with an externaldevice, thereby performing billing according to the 
amount data for each terminal (la). 



DETAILED DESCRIPTION OF THE INVENTION 



Field of Industrial Application 

The present invention relates to a LAN terminal billing system. In recent years, the 
spread of LANs (Local Area Networks) has begun to take off. Personal computers are 
connected by a local LAN, thus enabling resources such as files, printers and the like to 
be shared. Additionally, they are also used for data communications, forming the 
trunks of computer networks. 

Additionally, the demand to connect together local LANs or to connect local LANs with 
trunk LANs has increased, so that the increase in numbers of bridge/LAN connection 
devices sold has skyrocketed. In the future, it is believed that LAN- WAN (Wide Area 
Network) connections will become ever more popular. 
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Prior Art 

Currently, high-speed digital lines, ISDN andthe like are used as means for forming 
WANs (Wide Area Networks) to interconnect LANs. Here, a case of using an ISDN 
shall be taken as an example. Fig. 3 is a block diagramshowing an example of the 
structure of a conventional system. In the drawing, 1 denotes a LAN (Local Area 
Network), and 10 denotes a LAN connection device connected to the LAN 1. The 
LAN connection device 10 comprises a LAN interface portion 11 connected to the LAN 
1, a plurality of line interface portions 12 and a destination address/telephone number 
correspondence table 13. la denotes a terminal forming a LAN. 

The LAN interface portion 11 and destination address/telephone number 
correspondence table 13 are interconnected, and the LAN interface portion 11 and the 
line interface portion 12 are also interconnected. The destination address/telephone 
number correspondence table 13 comprises destination addresses 13a and corresponding 
telephone numbers 13b. 20 denotes a public network which is connected to a plurality 
of line interface portions 12 inside the LAN connectiondevice 10. That is, the system 
shown in the drawing forms a system wherein a plurality of LANs 1 are interconnected 
via a LAN connection device 10 and a public network 20. 

Suppose the terminal A in the LAN 1 performs datacommunications with the LAN 2 in 
a system structured as above. First, the terminal A sends the LAN connectiondevice 
10 data containing the destination address in the LAN 2 which is thecommunication 
destination. 

The LAN connection device 10 which has received the data sends a destination address 
to the preset destination address/telephone number correspondence table 13. The LAN 
connection device 10 determines the telephone number of the connection partner from 
the received destination address, and sends it to the line interface portion 12. 

The line interface portion 12 which has received the telephone number calls the public 
network, and performs a connection process with the LAN connectiondevice 10 of the 
LAN 2. After the connection has been completed, the terminal A begins 
communication with the LAN 2. Here, when terminal B wishes to communicate, the 
same procedure is performed if the connection destination is anyplace other than the 
LAN 2. If the connection destination is the LAN 2, then the terminal B also uses the 
line interface portion 12 which has already been connected. Additionally, the line is 
disconnected by detecting an interruption of data transmissions for a predetermined 
period of time. 



Problems to be Solved by the Invention 

In conventional systems, billing is performed by units of lines even when a plurality of 
terminals are communicating using a single line, and billing by units of terminals is 
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currently not performed at bridge/LAN connection devices. Consequently, asshown 
in Fig. 4, billing by the terminal is not possible even when a plurality of terminals use a 
line with a single connection. In Fig. 4, terminal A and terminal B overlap, and 
terminal A and terminal C overlap. However, thebilling of data communications 
should be performed by the terminal, according to the amount of data. 

The present invention has been made in view of these problems, and has the purpose of 
offering a LAN terminal billing system capable of performing billing according to the 
amount of data for each terminal. 

Means for Solving the Problems 

Fig. 1 is a block diagram showing the principles of the present invention. Those parts 
which are identical to those in Fig. 3 are indicated bythe same reference numbers. In 
the drawing, 1 denotes a first LAN (LAN 1), 10 denotes a LAN connection device and 
20 denotes a public network. The LAN 1 is connected to the LAN connection device 
10, the LAN connection device is connected to the public network 20, the public 
network 20 is connected to another LAN connection device 10, and this LAN 
connection device 10 is connected to the other, second LAN 1 (LAN 2). 

The system shown in the drawing comprises a plurality of LANs 1, 2 with associated 
LAN connection devices 10, interconnected via a public network 20. In the LAN 
connection device 10, 13 denotes a destination address/telephone number 
correspondence table for converting destination addresses into corresponding telephone 
numbers, and 14 denotes a billing information table for storing source addresses, 
communication times and data amounts corresponding 16 each telephone number. 

Functions 

The billinginformation table 14 stores source addresses, communication times and data 
amounts for each telephone number. Consequently, billing can be performed 
according to the amount of data for each terminal by referring to this billinginformation 
table 14. 

Embodiments 

Herebelow, an embodiment of the present invention shall be described in detail with 
reference to the drawings. Fig. 2 is a structural block diagram showing an 
embodiment of the present invention. In Fig. 1, those parts which are identical to 
those in Fig. 3 are indicated bythe same reference numbers. This embodiment shows 
a system wherein (i) billing information is gathered irthe connection device 10. In the 
drawing, 1 denotes a LAN 1, la denotes a terminal connected to the LAN 1, 10 denotes 
a LAN connection device, 11 denotes a LAN interface portion, 12 denotes a line 
interface portion, and 13 denotes a destination address/telephone number 
correspondence table. 14 denotes a billing information table for storing telephone 
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numbers and source addresses, communication times and data amounts corresponding 
thereto, and is what characterizes the present invention. 

This billinginformation table 14 comprises source addresses (addresses of the source 
terminals) 14a, destination telephone numbers 14b, communication times 14c and 
communication data amounts 14d. 20 denotes a public network connected to the LAN 
connection device 10, 10 denotes another LAN connection device connected to the 
public network 20 and 1 denotes a LAN 2 connected to this LAN connection device 10. 
The operations of the system formed in this way can be described as follows. 

Suppose A which is one of the terminals la inthe LAN 1 is to perform data 
communications with the LAN 2. First, the terminal A sends the LAN connection 
device 10 data containing a destination address inthe LAN 2 which is the destination. 

The LAN connection device 10 which has received the data sends destination addresses 
to the preset destination address/telephone number correspondence table 13. The LAN 
connection device 10 determines the telephone number of the connection partner from 
the received destination address, and sends thisto the line interface portion 12. At this 
time, the LAN connection device 10 writes information such as the source address 
(transmission source address) 14a, the destination telephone number 14b and the 
transmission starting time into the billinginformation table. 

The line interface portion 12 which has received the telephone number calls the public 
network, and performs a connection procedure with the LAN connection device 10 of 
the LAN 2. After the connection is completed, the terminal A beginscommunications 
with the LAN 2. Here, when the terminal B wishes to communicate, the same 
procedure is performed if the connection destination is anyplace other than the LAN 2. 
When the connection destination is the LAN 2, the terminal B also uses the line 
interface portion 12 which is already connected. At this time, the LAN connection 
device 10 writes information such as the source address (transmission source address) 
14a, destination telephone number 14b and transmission starting time into the billing 
information table 14. 

Here, when communication with the other party ends, the LAN connection device 10 
writes the disconnection time into the billinginformation table 14. Additionally, 
during communications* it measures the amount of data based on the frame number and 
frame length and writes this information into the billinginformation table 14. 

The line is disconnected upon detection of an interruption of data transmissions for a 
predetermined period of time, whereupon the line is disconnected. Here, it is supposed 
that the terminals A, B and C are communicating as shown in Fig. 4. At this time, the 
total communication fee a depends on the total connection time. The LAN connection 
device 10 references the billinginformation table 14 and searches for terminals which 
communicated during that time. The terminals can be identified by referring to the 
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telephone numbers 14b, the communication times can be determined by referencing the 
transmission times 14c and the amount of data can be found by referencing the data 
amounts 14d. 

In this case, the terminals are A, B and C, and their respective data amounts area, b and 
c. The communication fees ad (i is a-c) of the respective terminals can be calculated 
by the following formula. 

ai = (//(a + b + c)) x a (1) 

This calculation formula is a formula for a case of communications with terminals 
located at the same distance. For example, this cannot be applied directly to cases 
where the communication destination is different, such as Kyushu, Osaka and Nagoya. 
In this case, the billing factor Kwhich is converted for distance must be multiplied into 
formula (1). 

In the above embodiment, a case of a system wherein billing information is gathered in 
the LAN connection device has been taken as an example. However, the present 
invention is not restricted to such an arrangement. For example, there are cases 
wherein (ii) each terminal prepares billing information which is then summed at the 
LAN connection device, and (iii) the billinginformationis collected by an external 
device. 

In the case of (ii), the billing information of (i) is prepared at each terminal la and sent 
to the LAN connection device 10 in the form of LAN data. At the LAN connection 
device 10, the data collected from each terminal la is organized. Billing by the 
terminal la is performed accordingto the data just as in (i). In this case, the billing 
information is prepared by each terminal la, thus enabling the load on the LAN 
connection device 10 to be reduced. 

In the case of (iii), the collection and analysis of billing information for (i) and (ii) are 
performed by an external device (e.g. a computer). The external device may either be 
connected directly to the LAN connection device 10, or installed in the LAN L IN 
this case, the LAN connection device 10 simply needs to send the billing information to 
the external device, thereby enabling the load onthe LAN connection device 10 be 
reduced. 

In the above embodiment, the structure of the LAN connection device 10 on the LAN 1 
side was described, but the same applies to the structure of the LAN connection device 
10 on the LAN 2 side. Additionally, it should be apparent that the LANs connected via 
the public network 20 are not necessarily restricted to the LAN 1 and LAN 2, and that 
the invention is just as applicable to systems connecting three or more LAN connection 
devices. 
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Effects of the Invention 

As explained in detail above, the present invention offers a LAN terminal billing system 
capable of billing according to the amount of data for each terminal. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 A block diagram showing the principles ofthe present invention. 

Fig. 2 A structural block diagram showing an embodiment of the present invention. 

Fig. 3 A block diagram showing a structural example of a conventional system. 

Fig. 4 A diagram showing an example of a case where the communication times 
overlap. 

Description of Reference Numbers 
1 LAN 

10 LAN connection device 

13 destination address/telephone number correspondence table 

14 billing information table 
20 public network 
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